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THE NH BANDS AT X 3360 


G.W. Funke 


A detailed analysis of the bands at X 3360 and 3370 Is given; /7&7 * 
their A and spin splitting as well as a widening effect which can be 
observed at these, bands are,descrlbed. The bands form the 0-0 and 1-1 
transitions of a and system. The recordings were made at 

a dispersion of 0.42 8 /mm. 

The band spectrum of NH at XX 3360 and 3370 has been the object 
of repeated studies Hulthen and Nakamura found that they are the 

•3 3 

0-0 and 1-1 bands of a II and Z system, it has been proved to be 
difficult, however, to carry out a detailed analysis of the spectrum, 

3 3 

partly because of the fact that the B-values In II and E are close 
and similar resulting In Q-branches forming dense line accumulations 
which are hard to dissolve. Additionally, the intensive 0-0 band of 
the second positive nitrogen group has an edge with a corner cutting 
toward violet at X 3371. Tnelr lines superimpose over the already 
dense conglomerate of the NH bands thus increasing the difficulty 
of analyzing it. 

Experiments 

In order to start with this system at all, two conditions have to 
be fulfilled; the disturbing nitrogen spectrum has to be removed and 
the recordings have to be made with a spectrograph of as large as 
possible resolution. One way to remove the nitrogen spectrum is by using 
an Illuminating gas ammonia flame or an oxygen ammonia flame as 


•Numbers in the margin indicate pagination in the foreign text. 

1) A. Fowler u. CL. Gregory, Phil. Trans. Roz. Soc. London (A) 218, 

251, 1919: K. Gleu, ZS. P. Phys. 38, 176, 1926; E. Hulthen u. S. 
Nakamara, Nature 119> 235, 1927; R.W.B. Pearse, Phus. Rev. 37, 1712, 
I 93 IH. Batsch, Ann. d. Phys. 18 , 1933; Rltzmann, Dissertation, Breslau, 1934 
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light source; the obtained spectrum, however, is too dull, it cannot be 
received in a large spectrograph. This is why we used a vacuum light 
arc which can also be used as pressure arc. In order to find the most 
favorable conditions, experiments with various nitrogen-water mixtures 
were at first carried out without, however, receiving satisfactory 
results. It could be shown, however, that the nitrogen bands become 
weaker when the pressure was increased. Experiments with ammonia /788 

had better results, and if the gas flows and pressure is kept over 
2 atm, the spectrum is completely clean. The Increased pressure has, 
however, a new disadvantage; the line width is Increased by the 
pressure. The plate best suited for the analysis was consequently 
exposed at a pressure of 1000 mm. 

Based upon the above-mentioned experiments, the recording was 
then made in the following manner: a pressure arc with especially 
forceful water cooling was used as light source which could be 
loaded up to 1*5 amp at least. The light arc burned between two 
tungsten electrodes which do not have a disturbing atomic spectrum 
under these conditions. The voltage was 440 V. We might mention that 
this light arc has an extraordinary appearance inasmuch as it 
contracts to a thin thread when the pressure is increased; under 
the Influence of the field of both electrodes this thread curves out- 
ward in a loop. If pressure or current are increased too much, this 
loop curves outward until it breaks and the arc becomes extinct. 

Under pressures and currents when the arc burned without becoming ex- 
tinct, the thin lighting thread oscillated to and fro; this is why 
the complete arc was put on wheels, so that the picture of the thin 
light arc could be fixed to the slit during the exposure. Gas was 
Introduced into the pressure arc from a tank with liquid ammonia; 
from the pressure arc it was led into water where the part of the 
ammonia which was not decomposed by the light arc was absorbed. In 
the experiments with a pressure lower than air pressure in the arc, 
a water Jet pump was used to suck the gas from the arc. Simultaneously, 
it served as pump and absorption medlumi for NH^ and it is the simplest 
feasible setup In a case like this without disturbing OH bands. 
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In order to obtain the necessary resolution, the recordings were made 
In the 4th order of our large concave grid with a dispersion of 0.42 % 
In this range. 

Analysis 


A complete ^II band should consist of 27 branches as Is the 

case with the hydride of the following element In the seme column of the 

2 ) 

periodic system, l.e. PH . It cannot be expected that all these 
branches exist for the NH molecule because the distance of the compo- 

O —1 

nents In -'ll Is 10 or 20 cm and ''I consequently belongs to Hund*s 

coupling case. 9 main branches, one P and one R satellite were here 

•a 

observed. The other S side branches which should be expected If -'ll 

Is close to case b) obviously are too weak to show on tho plate. 

The Q satellites cannot be separated from the compressed mass of 

other lines. The P and R satellites are too weak to be detected on 

the plates of the 4th order: they were measured an an overexposed 

plate of the 1st order, l.e., with a dispersion of about 1.7 2/mm. 

It can possibly be assumed that these weak branches are caused by tbs 

15 

nitrogen Isotope N this, however. Is Impossible since p-1 and 
p-2 are negative and o — i) or r' — «• = (o* — i) r, would show 

the Isotope lines at the red side of the main lines of Rg. The P 
satellite Is In the right position of Pj, with Increasing K, the 
splitting, however. Is decreased Instead of Increased, as It should be 
If It represented a rotation Isotopic effect. The nuclear vibration 
effect Is not considered at all since It Is very small due to the 
equality of w' andw '' . 

Rj^, Rg, Rg form edges which have corner cutting toward 

red. Q 2 , and the P branches, however, do not form edges. Based 
on these facts the peculiar structure of this band system can now be 
understood. The corner cutting at the short wavelength side of 
the maximum Is due to the Q 2 and branches and especially to the 
Initially decreasing distance between the various lines In from 
red toward shorter wavelengths until a distance minimum of K*9 is 

^^R.W.B. Pearce, Proc. Roy. Soc. London (A) 129, 328, 1930 


Mi 
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reached; It then Increases again. 
For the line distance within the 
P branches the same Is true as 
for Q^. 

The term diagram represented 
In Pig. 1 cannot be deduced 
In all details from facts known 
about NH; a comparison with 
other similar, known spectrums 
has to be used too. Already 
Mulllken stated that the 
state has to be termed *^E, and 
this means that all levels with 
even K are negative. Levels with 
J 
J 


K + 1 are termed those with 
■ K are termed P 2 and those with 





K J 


ffm 

n - 0 - 


'■:h 


Fig. 1. Term Diagram 


J » K - 1 are F^. The numbering of the Individual lines was carried 
out after K in the final stage. 


£L2^ 


The excited stage 

Based on van Vleck's studies, Mulllken gave a general term 
formula for case b), but since not all functions In it are knowii 
for and since the function referring to the A splitting 
additionally does not conform well with theory In this case, we 
only use the formula 

f (K) = BJC(K + 1) + TKK* {K -r 1)* F,K* (K + 1)» 


Which represents the term without considering A and spin splitting. 

■3 

Calculating the constants, only values of were used and a 

mean value between Aj^P^and A^^P^ was calculated by the following 
equat Ion : 3 ) - ^ -P(K^ + r(K- l) ^ (?(£- !) ^ ^ 

= F{K) - F{K-l) « 2B,E + 4D.K* + F,K*(6K* + 2). 


3)Thls assumption Is in a way arbltray, but it -should be the most suitable 
one until a detailed theory on A splitting In'^II is found. 
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Table 1. Table of band lines. 0-0 


A* ‘ 


0.1 


1^2 

Oi 


^*1 

Ot 



! 

0 

i 








29772,58 


1 iS 

1 


20813.20 



29832,0! 



809.81 


‘J 



873,10 



803.31 



810.17 


:1 ! 

1 

i 

20782.00 

JMI2.80 



891,10 



881,18 


! 


777.3S 

032.00 

29031,28 

29702,26 

925.21 



915.22 


,1 

2‘.u;02.7l 

773,13 

:m;23m> 

001,20 

701,40 

950,05 

29588,40 


948.34 



;»75.a2 

7 '<0.0.) 

!)!)3.30 

508.1 1 

700,09 

987.1K) 

558,07 


981.04 


f 

.■>I1.7S 

70.S.,'i2 

30023.0!) 

W5.55 

759,71 

30018.90 

527,18 


30013.08 

2963G.C8 

,s 



0.53.75 

603.13 

758.01 

019,57 

4!)0,09 


041,72 

6<»1.G6 


i7o.:t2 

7i;i.os 

ONl.51 

471.71 

757.70 

079,84 

400,CK) 


076,70 

472,72 


•m,2; 

7<i.l.20 

.112.70 

410.20 

760,52 

109.47 

435.40 


105.94 

441,23 


112.70 

701. 10 

■ '111,50 

100,08 

755.48 

138.08 

405,00 


135.09 

no,:i.6 

12 ; 

3SI.3S 

750.71 

10!).0t 

378.28 

753.92 

107.10 

374,84 

29751,43 

101.01 

:I79,28 

la 

350,52 

757.70 

107,11 

317.85 

752,3 

191,89 

344.83 

7m), 3 

192,72 


M ! 

320.03 

755,18 

223.70 

317,01 

7.50.45 

221.88 

315,15 

749,0 

220.10 


Ifi ! 

2.stl.87 

753.3 

2I!),08 

287,78 

748,41 

218.02 

285,04 

747,27 

240,53 


t<> i 

2<f0.oi; 

750, K 

271.51 

258.10 

740.20 

273,22 


745,31 

272,02 



230.53 

717.8 1 

1 2!)s.51 

228,04 

743.55 

2i)7.37 

227,0 J 

742.81 

290,41 


Ih ;i 

i 201.33 

711,10 1 

1 321.30 

l!)y,00 

740,03 

320,30 

198.02 

740.1 

319,75 


10 H 

]72.3<i 

7 10.03 ' 

1 312,!)!) * 

J7I.28 

737,03 

312.15 1 

170,4:1 

737,03 

341,79 


20 ;| 

113,72 

7;i7ii;i 

303.32 

M2.77 

733,10 


112,2:! 

733.10 

302.58 


21 ii 

115.27 

7;tL’.i7 

3S2.15 

il 1,10 

728,74 

381,70 

m,2H 

728.74 

381.70 


22 * 


7J7.1U 

300.51 

080,30 

723,73 

3!)9,5l 

U8(> 39 

723,97 

399.64 


23 jl 

053.70 

7*l,2!l 

415,53 

058,52 

717,99 

415,53 


718,44 

416,63 


2-1 :l 

030.50 i 

7I4,7:» 

429.78 

030,50 

711,02 

429,78 

u:i 0 , 6 a 

712,30 

429,78 


25 ‘ 

002.57 1 

7U7.42 

442.00 

002,57 

704.41 

442.00 

002,67 

706,19 

442,05 


2G : 

128974.50 

G!)U.14 

452.39 

28974 50 

090,83 

452,39 

28974,60 

097,21 



27 1 

1 010.03 

(iH!).!)l 


940.03 

087 15 


94fl,f,8 

088.28 



28 

037,11 

ii7iMi5 


917.11 

070.97 


918,41 

078,08 



20 

i 888,45 

<;<iH,U-J 


888.45 

005,43 






30 

: 869,08 


859,00 



800,32 




81 i 

covere< 

1 


covere 

1 


830.23 




32 

798.00 



798,00 



709.47 




83 

780,22 



700,22 







34 1 

732.38 



733,00 



731.52 



1 

m \ 

0U8, 1 1 



oim,4i 



OttU.UJ 

f 



i 




no() 20 .on 
05 u.hu 
OHI.U5 
1 lO.OG 
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Table 2. Table of banc lines. 1-1 




•h 





i'l 


/‘I 

1 

2 



23777,38 


2HC75.1C 

a!)7«7.'l5 




n 



X05.07 


072,23 

7!Mi,J!> 

»9.‘iCU.!i;) 


29781,01 

\ 

2«55t>.or) 


8:i2,r.i 

2!)5I8.;H! 

003.15 

H25.(Hi 

531,52 


814,78 

5 

52:ui 

2!)(i7fi,n7 

HIIIMI 

51 l.JMl 

(iO'I.IIH 

X5II.H5 

50I.XH 


815,10 

i\ 

IMKOO 

iiva.fiH 

888.10 

181,88 

001.83 

X»2.:I7 

171,07 


875.38 

7 


071^40 

III 5.22 

I13,r,3 

002,30 

3 J 0.43 

.111.2.1 


IKII.M 

8 

■<22,7.s 

000,08 

II 12. 16 

1 1 7..H 1 

053.01 

337,74 

410.35 


!I12.0!> 

0 


I503..IH 

IHiH.IS 

:W5.05 

•i5(i.r>7 

301.02 

373.28 


HiiO.I!) 

10 

357.25 

O.VJ.til 

331,25 

352.35 

053.1 

330.77 

3W.85 


387,02 

11 

321.70 

053.00 

30018,00 

320.38 

(M3,4 

30010.10 

31(1,71 

29040, !M 

.10011.08 


2112,21 

(55 1.08 

012,33 

288.33 

015,3 

OI0.3.1 

285.01 

Oi.I.iU 

037, 5.S 

\:\ 

2tiO.IHi 

0 15.05 

o<;o.o2 

257.02 

(i UMIJ 


251.02 

(illl.ll 

001. .31 

II . 

227.151 

01U.02 

087,31 

225.21 

(i:i5,5!> 

085.87 

222,00 

031.28 

083.38 

15 

I0A.7I 1 

03128 

.108.00 

133.10 

C-.'II.8I 

100,82 

131.27 1 

028.73 1 

1 .105,20 

Ui , 

1 lOa.iM) * 

‘ 027,77 

128,20 

101.58 


120,57 

153.81 

1 022*48 i 

1 J 25.20 

17 

131.17 1 

1 020.36 

M0.2U j 

1 123.87 

Cl«.07 

J 11,85 

128,23 

015.05 i 

113.84 

IX . 

wm/M] ' 

' 012.21 

102,31 ' 

037.88 

GII8.0.S 

JOl.OH 

03(i,(>3 

008,08 I 

' 100,85 

1!) 1 

! oiM.nj 

0(13,13 

177.73 1 

005,81 

5!l!l.|0 

170*77 

001,30 

533.1(1 

i7(i,ao 

20 1 

1 03I.;VJ 

51I3.27 

r.M).35 1 

033, 10 

fKS!l.7l 

llHUl 

033.40 

583.71 

IIKUI 

21 ! 

! covered 

582.28 

202,31 i 

(mi. 05 

578.H2 

201*00 

001.05 

578.32 

2oi,(;o 


: 2hih2<h:i j 

5*0.15 

211.11 

28!H;V.8!1 


21U 1 

28307 83 

507.00 

211,11 


03/i. 12 

,i;»0. V 1 

218,55 

331. VO 

5rhi.<i2 

218.55 

331,70 

551.00 

218.55 

2.| 1 

1AM.2I 

511.78 

223.70 

301.21 

(lim.iii. 

223.70 

iMH,2l 

533.13 

22,3.70 

‘jr» 

81m. 00 

52* >,88 

225. 13 

80V.O0 

fi-JJ.CI 

225.1*3 

80V,(MI 

523. 1 1 

225, 13 


h:m,V3 

.508,82 

220.12 

1 831.73 


220,12 

831.73 

f^lV.OO 

220.(;o 

27 ! 

705.0U 

!!«U 

213.12 



21,3,12 

735.00 


21 1.27 

2h 1 

708.28 

171,71 

2t>2.35 

758.28 


202.3*5 

753.01 


203.1 1 

20 1 

710.01 

151.37 

187,00 

713.51 


187,00 

720,37 


188,23 

ao 

073.13 



073.43 1 



080.27 
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A^P(K) l8 calculated from gxparlmental data and then and are 
graphically determined '.rawing d^ftKti^Ecaiofunctlon of K^. 

and o In equation Bg-. (v+l/2) are also calculated and la 
obtained from Kratzer'e relation. All constants are compiled in Table 3* 


Table 3* 


Kl.kttaa • r 1 » ' D 



»// 


0 :.u.S9 

1 ;5.&T 


1.T2-10"" 5-10-’ 
1,77 -10-* 5 10-* 


J(5,U5 0,72 


-wSil'i 1,04 -10-^ 




j ie.«» 
i , »v*,9 


1,67.10** 9.10-f 
1,65.10-* . 6.10-* 


10,65 ' 0,64 ^ 88 >0 

5 ( 


The no ’ jal stage 

We use the same term representation as in fhe best constant 

values are here also obtained by using ? 2 i since we do not have a A 
splitting for which a mean value has to be calculated, we now start 
with the differences 

Rt — I; — P, IK -r 1) = JjFj P, (K ^ 1) - F, (K — I) 

= 4 P, f/C - >) + 8 V, (K ^ ^ ,3 - 12 F, (K + §)» 

and calculate the constants graphically. 

Spin splitting 

The existence of a marked spin splitting in levels can be seen 
from Table it shows that :K: > AiF'/K) > JzV^(K) , The process of /793 

this splitting cannot be obtained by exclusively using the main branches 
for the calculation. We can, however, form — FjCAT 

and F — P,(K) and then get F2"^l ^2"^3* 

Table 5, ^2"^! ^>^CFeases and F2"^3 decreases as K Increases, No more 
exact values can be expected considering that the lines are very weak, 
lying close to very strong ones and dispersion was rather small as 
mentioned above. 
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Table 4 


IT 

, iTl(A'-l) 

-h<4r+«) 


J, j| *, (tf- » 

— \AT — li 


8 

i: 

229,03 


16 

1019.15 

1019.' 

•5 

1018,89 

1 

|l 29348 

292.90 

292.72 

17 !; 

1073,21 

1073.26 

1073.10 

5 

'j 357.37 

357.13 

357,15 

18 Ii 

1126.15 

1126.09 

1125,98 

e 

ii 421.18 

421.10 

420,86 

19 

1177.58 

1177.59 

1177,52 

7 

!! 484.54 

484,47 

4S4.35 

20 t 

1227,72 

1227.66 

1227.51 

8 

i 547.37 

547.25 

547,08 

21 

1276 38 

1276.15. 

1276,19 

9 

j 609,51 

609.37 

609,26 

22 !' 

1823,45 

1323.24 

1.323.24 

10 

! 670.81 

670.76 

670.64 

23 

1368.95 

136^.5 


1368.95 

n 

731.38 

731.19 

731.10 

24 

1412.90 

1412.' 


1412.96 

12 

791,04 

790.83 

7U0,86 

25 

1455.28 

1455,2^ 

1455.28 

13 

849.61 

849.55 

849.46 

26 

1490.03 

1496.* 


14y6.0.3 

14 

^ 907.24 

: 907.11 


27 

1534.98 

1534.' 

7^ 

1334.98 

15 

ii 96340 

^ 963.69 

963,60 1 



i 






Table 
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'Q„(K)- 

-Pm. 



K 

~/l 




-Fi 




7 1,13 

1.13 

10 

1.19 


1.03 


8 1,23 

14(2 

u 

145 


147 


9 1,21 ; 

1.01 

12 

>i 



1,00 
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Table 6. The odd term values for If P(K ■ 3) “ 0 


K 


i ^3 



A -ft 

s 

n 

1 0 

0 



5 


292.90 

292.72 

0.28 

O.IS 

• 

7I4.:;^i 

. 714,00 

71.3..58 

■ 0,36 

0.42 

‘j 


1261.25 

1260.66 

0,48 

0.5U 

11 

it>a2 54 

1932.01 

1931.30 

1 0.63 

0.71 

la 

27i3.> 

2722.84 

2722.16 

i 0.71 

(KCb 

i.'i 

36:3'» 

3629.95 

' 3629,24 

' 0,87 

0.71 

1 : 

4C4:*.'‘T 

4649.03 

464>^.13 

0,94 

o.*x> 

it‘ 

5776. 12 

5775.12 

i 5774.11 

1.00 

l.Ol 

21 

7‘h>:).^4 

7002,78 

i 7001.62 

1 , 0 c 

1.16 

' 

5327. 

8326.02 

, 8324.^56 

1.27 

1.16 


9 74' >.25 

9738.96 

9T37.J52 

1.27 

UO 

2' 


11235.01 

’ 11233.85 

: 1.27 

1.16 


It can be seen from the Table that ^2~^l " ^2"^3 K ■ 7 or 8, l.e., 
we can assume that at K ■ 7 1/2. We can subsequently obtain 

the second term value for F^* P 2 and P^ by substituting F^O) • 0, 
P 2 O) “ 0 a*'*! PjO) ■ 0 (see Table 6). We then form the differences 
PjCK) - F 2 (K) and P 2 (K) - Fj^(K) and draw a diagram of the changes 
of these differences with K. ?2 in the abscissa of this 

diagram, above it will be F^ and below it F^. Lastly we shift the 
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curves for and parallel to themselves so that K • 7, F^-F^« 
1.18. It can be seen that the differences In Table 5 which were 
obtained with the satellites fit well Into the curve; it has further- 
more the general appearance postulated by Kramer's theory and It Is 
In accordance with the respective curves for Og and PH, 
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Fig., 2. Spin splitting 
in v*0 

the most and does not 


lu, must be stressed, however, that there 
can be some uncertainty about the position 
of the point of intersection of the 
and F^ curves, due to the fact that the 
few lines of the satellites are analyzed 
correctly; an error of this kind, however, 
effects a parallel shift of the curves at 
change their general appearance. 


A splitting 

The material collected about A In stages Is rather Insig- 

nificant and does not agree very well with the theories. In case 
a) It should be expected that the splitting In ^IIq Is large and 
Independent of J, smaller for ^II^^ and proportional J(J»1), and 
immeasurably small for ^Ilg. In case b) the splitting proportional 
to K(K+1) and equal to ^IIq* expected since 

S Is weakly coupled to A. 

/795 

Examples of A splitting are given by the first positive nitrogen 
group and PH for case a); both examples, however, do not follow 
the above-given diagram. The magnitude 01 the splitting Is at least 
the one to be expected for Ng. It is largest for ^IIq, smaller for 
^IIj^ and smallest for ^Ilg. Not even this Is true for PH. 




^vS.M. Naude. Proc. Roy. Soc. London (A) 136. 11^4. 1932. 
^^Loc.cit. Zeltschrift fuer Physik, Bd. 96 



^IIq has the smallest sollttlng* both the other levels have a 

slightly larger one and about the same among themselves. For the 

study of this splitting, NH is better suited since It here Is 

significantly larger than In both other molecules. It Is largest for 

^II^, smaller for ^Il 2 and smallest for the difference, 

however, is as postulated by theory, not exceptionally large. It 

could be concluded consequently that NH conforms better with theory 

than the earlier mentioned molecules. T^.ere are worse data, however, 

on the proportionality with K(K^l). It is understandable that the 

2 

curve follows a function c^^t CgK + c^K + ...., but since the 

meaning of these constants is unknown there Is no use In calculating 
their values. The curves for v*»0 and v*l show a very similar shape 
and it can Immediately be seen that the splitting Is almost Identical 
for ^II, and ^Ilg whereas the curve for ^IIq Is farther separated 
from the others, not to the extent, however, that It runs parallel 
to the curve for 

A few other things should be mentioned. We here have ar: example 
for AVg^^ decreasing In its amount with increasing K, passing through 
zero and increasing again but with the opposite sign. Moving toward 
higher K values, however, the point is reached where the Increase 
stops and splitting even starts to decrease again. The same effect 
could be noticed for BaH for ^II^^ 2 and In other molecules. 



6 ) S.M. Naude, Proc. Roy. Soc. London (A) 136, 11^. 1932 
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OMaMALPAOEIt 
or mUQUAUTV 


The widening effect 

As mentioned earlier, the 
recordings were made under rather 
high pressures so that the N2 
bands should disappear: this, how- 
ever, caused an Increased widening 
of the lines with Increased 
pressure which became prominent 
because of the high dispersion 
used. This widening effect, however, does not disappear totally when 
pressure is decreased, it is practically constant in the pressure 
range 100 to 1000 mm. The widening can consequently not exclusively 
be explained as pressure effect (Lorentz shock absorber or Stark 
effect of surrounding molecules), it must rather also have a pressure- 
independent cause like, e.g., the Doppler effect. Since it is not 
very '•;crthwhlle to study line widths in emission and especially in 
arcs vlth their hard tc define relationships, no exact measurements 
of 5~db band widths were carried out. In their magnitude, however, 
they ai'6 about O.OU 8 If pressure Is lower than 1000 mm, and they 
seem to be the same for all lines. 

For the Doppler effect the formula 





Vln-2 


e I ’ 


la valid and If temperature Is roughly set to be 4000°, a Doppler 
effect of about 0.02 % Is obtained. Consequently, the pressure 
Independent widening of the lines can at least partly be regarded 
as due to Doppler effect. A light source like this one Is actually 
not suited for maximum resolution of dense line accumulations, at 
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least not for liRht molecules since In this case the light source 
Itself and not the optical Instrument Is setting the limit for 
resolution. Incidentally, the possibility exists that the Doppler 
effect Is not alone responsible for the widening. 

In order to better study these effects, experiments were carried 
out to obtain NH In absorption where all conditions like temperature, 
pressure etc. can be better determined. Is an original state and 
absorption should be possible. The first experiments were carried 
out with a quartz spectrograph In a 1 m long Iron tube heated to 
750® by gas flames and filled with flowing ammonia gas. They were 
unsuccessful, however. Likewise no results yielded the experiments 
with a vacuum oven at different pressures and temperatures up to 
1750°. N<, and cannot be split and NH cannot be formed by Increasing 
the temperature since the dissociation heat for Ng Is too high for 
an oven and besides It Is higher than for NH, but It might be feasible 
that after decomposition of NH an Intermediate product NH + Hg or 
NH + H + H Is formed and that this might result In NH absorption. 

NH^ decomposes readily at 900®; the presence of NH Is, however, not 
Indicated by absorption at even this temperature. 


As mentioned earlier, the NH spectrum Is emitted by an Illuminating 
gas flame, and the molecule consequently has to exist in it. An experiment 
was now. arranged so that a 1.75 m long tube had slits . ; which were 
cut out perpendicular to the longitudinal direction of the tube. 

A mixture of NH^ and illuminating gas was introduced into the tube; 
this mixture flowed through the slits and then was lit so that a 
series of level flames was produced. Through them a parallel light 
beam from a tungsten lamp was sent toward a quartz spectrograph. 

A single, very diffuse absorption line at X 3360.14 resulted. At 
X 3360.10 lies the edge of Q^, and there is no doubt at all that it 
Is this edge Indeed. Since temperature Is low In such a case, ab- 
sorption of only the lowest energy levels can be expected. R^(0) and 
RjCO) start from level K*0; these lines, however, do not appear. 
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The Q lines must have the highest intensity, and since additionally 
many of them fall toggther in one point, it is not so strange that 
the Q edge should appear first. By this experiment is has consequently 
been confirmed that is the original state; more lines, however, 
should have been expected since -as shown above- the molecule is bound 
to be formed during ammonia decomposition and is thus also bound to 
absorb. 

Lastly I would very much like to thank Prof. E. HUlthen, who 
initiated this study and who showed great Interest in it. I thank 
Prof. Herzberg, Darmstadt for interesting discussions. 
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